PEGylated catalase prevents metastatic tumor growth aggravated by tumor removal.
Although surgical removal is a primary option for treating tumors, it can lead to the increased growth of metastatic tumors. Because surgical procedures may generate reactive oxygen species (ROS), known promoters of tumor metastasis and growth, we investigated whether PEGylated catalase (PEG-catalase, plasma half-life of 13.6 h) was able to prevent this after surgical removal of a footpad tumor in mice. Murine melanoma cells labeled with the firefly luciferase gene were used to monitor the distribution of tumor cells. After inoculation into the footpad, tumor cells were found in the lung, and the number increased with time. The surgical removal of the footpad tumor significantly (p < 0.05) increased the number of metastatic tumor cells and the level of plasma lipoperoxides. An intravenous injection of PEG-catalase significantly (p < 0.05) suppressed the metastatic tumor growth as well as the peroxidation. Quantitative RT-PCR and Western blot analyses indicated that PEG-catalase markedly reduced the increase in the expression of epidermal growth factor receptor. These findings indicate that the removal of tumor produces ROS, which then aggravate metastatic tumor growth by activating several growth factors. PEG-catalase can effectively prevent this metastatic tumor growth by detoxifying the ROS.